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Three shallow marine sedimentary sequences with ages
variying from late Mesoproterozoic to early Neoprotetozoic 
were investigated. These are Mbuji-Mayi Supergroup
(DRCongo), Atar/El Mreïti Group (Mauritania) and Kanpa 
Formation (Australia) [1,2,3], each containing exquisitely 
preserved organic-walled microfossil assemblages. 
The varying color of organic material into a same sample, 
the thickness of microfossil walls as well as the lack of 
vitrinite macerals in proterozoic succession make irrelevant 
classical thermal maturity indicators used in palynological 
studies such as “Thermal alteration index” (TAI) or vitrinite 
reflectance (vRo%). Thus, we performed Raman spectroscopy
on microfossils and amorphous organic matter in both
isolated kerogen and thin sections. In both instance, we 
obtained the same results. Raman geothermometry [4] and 
temperature estimate based on Raman reflectance [5] 
indicates a low-grade thermal maturity (150–250°C). To 
validate this temperature range, kerogen pyrolysis (Rock-
Eval) and Illite Cristallinity analyses were performed. 
Given that our results are consistent in all geological 
contexts under investigation, we propose Raman spectroscopy 
instead of TAI for thermal maturity estimation of proterozoic 
microfossil assemblages preserved in shales. 
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